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Humoral Immune response , 


By the end of this lecture the student will be 
able to: 


1. Differentiate between the sequence of B cell activation in T cell 
dependent 
& T cell independent antigens 


2. Compare between primary and secondary humoral immune response. 


3.Discriminate between different isotypes of immunoglobulins 


regarding structure, distribution and function 
4.Outline monoclonal Abs 
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B Cell receptor (BCR) complex @ structure ) 


1) BCR: surface (membrane bound) IgM & IgD 


V (variable) region recognizes specific epitope (complementary to 
it) au Alou! , 
2) 2 sidi hati molecules: Igem&: IgB > Traysmit IC activation signal 
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Recognize Ag without MHC protein Jeu ui plo 3 


1) Free (soluble) in its native form 
2) Proteins 
3) Polysaccharides & DNA 


> Responsible for humoral immune response 
by producing Abs 


» Professional Ag presenting cell (APCs) 


> ®© Th cells 


R Epitope (antigenic determinant) 


| Definition |) The smallest biochemical unit of Antigen 62>9 „wol 


that binds specifically with Ag receptor on B,& Ldymphocytes 
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» Several different epitopes Ag e.g protein + @ different clones of B cells 
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Activation of B cells 


Need ® of T helper cells to activate B cells > B cells will act as APCs to Th 
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Ag 
presentation 


= Internalized (receptor mediated endocytosis) 


= Processed & epitopes are associated with MHC II proteins 


ever SR Jbl 


#3 Interaction with activated Th cells 


Peptide - MHC class II bind to TCR complex & CD4 


Activation of B cells 


Th produce cytokines > B cells become activated > Clonal 
care LS gl 3205 


Remember 


All 5 classes (isotypes)secreted from same clone of « 
Bcells : 


1) Have the same paratope (variable region) > le 
2) Are different in een region class 
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2rd : produce other classes 
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Change in the CH chain 
ļ 
Production of another class of Ab while 
maintaining the same Ag specificity 
(same V) 


| | - Protein Ags : T (thymus) dependent Ags 
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Requires 2 signals 


CD40 L on activated T cells © Cytokines © 


binds to CD 40 on B cells - IFNy > IgG 
Sea Wl - IL-4 & 13 > IgE 


D VE g @ M 


> Remain inactive for long periods 


> Activated rapidly on re-exposure to same Ag Rapid & Strong production of Abs 
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T cell dependent Ags 


Structure Not formed of repeating epitopes 
& e.g Proteins: 


Examples 
(B cell acts as APC) 
2) Ab classes 


Characters IgM &IgG,A,E 
of IR (class switch) 


ete 3) Memory response on 2" exposure Formation of memory cells 
e to same Ag À need cytokines from Th 
respon Present 
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Epitope (antigenic determinant) le aia aa 
| 1Ag mayhave |) Activate B cells directly > Nö need for Th 


> Several different epitopes e.g protein Ag > ® different clones of B cells 


> Repeating (identical) epitopes e.g polysaccharide of bacteria > ® the same (one) clone of B cell 
Polysaccharide 
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| II) Polysaccharide Ags: T ( Thymus ) independent Ags 


2) Ab classes : IgM only 


(No class switch due to 
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1) Activate B cells directly by cross linking multiple BCRs 


(No need for Th) 
JL 3) No Memory response on 2"4 exposure to same Ag 
Faster stimulation Mer 


Quiz 1 


Which of the following characterizes bacterial capsules? 
A. Induce production of IgG 

B. On reexposure to them, the immune response will be faster 

C. On reexposure to them, the immune response will be stronger 
D. Are formed of multiple non repeating epitopes 

E. Activate B cell directly without T cell help 
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Level of Abs 


T cell dependent Ags 
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Iry Immune response 2ry Immune response 


- 1% exposure to Ag - Reexposure to the same Ag 


- T cell dependent & independent Ags - T cell dependent Ags only 


Iry Immune response 2ry Immune response 


Lag period 


following Ag 
exposure 


7- 10 days 1 - 3 days 


plasma cells 
in bone marrow 


Ab level Low: concentratiesdesanues to 1 for High 
(peak response) several weeks > very low levels (persists much longer) opið poiwu 
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fe) Lag period 
Days after 
antigen exposure: > >>> 


>30 o Lag period 3 


Practical applications of 2ry immune response 
I. 
Induction of memory cell 


1- 2nd exposure to same microbe 


w 
No disease 


2-Vaccine (killed microbe) 
I 
Exposure to microbe (2nd exposure) will activate memory cells 


